RF-Assisted Cystectomy and
wide [2, 3] . Although hydatid disease is a benign parasitic disease, studies and debates are still ongoing with respect to its treatment. Despite the various treatment methods described up to today [4] [5] [6] , research is still being conducted on this issue. In the last few years, approaches such as partial cystectomy + open drainage to the peritoneal cavity and non-invasive percutaneous drainages procedures (PAIR, percutaneous aspiration irrigation reaspiration and PAI, percutaneous aspiration and injection) have been considered among the most preferred methods [7] [8] [9] [10] [11] . Due to recurrence problems of the disease and due to the diffi culty in the differential diagnosis resulting from residual lesions observed during the follow-up of the disease, resective surgical procedures have found application again [12] [13] [14] .
In this paper, we aimed to present and discuss radiofrequency (RF)-assisted cystectomy and pericystectomy in the treatment of liver hydatid disease, performed using needles delivering RF energy.
Method

RITA
® System (RITA Model 1500 RF Generator; RITA Medical Systems, Inc., Fremont, Calif., USA) was used during the procedure. Plates were fi xed under the knees of the patient's legs and a connection was established with the instrument. The material covering the outer surface of the RITA needle was peeled 4 cm from the distal end. The instrument was operated in P mode. Power was set to 100 Watt, with target heat at 100 ° C. When the needle was inserted into the tissue, the procedure was started and terminated
Introduction
Hydatid disease of liver is endemic in the Balkans, Mediterranean and Asian countries, and New Zealand where animal breeding is common [1, 2] . Immigration between countries may lead to disease emergence world- when the impedance reached 300 scale and then restarted. Areas cauterized accordingly were incised with a lancet. The procedure was continued until the liver segment containing the cyst was incised and resected completely. No major bleeding occurred during the procedure, and RF was reapplied to areas where small bleeding has occurred in order to ensure bleeding was controlled. Big vessels ( 1 7 mm) need to be occluded with any device (suturing, clipping, ligature, etc.).
Patients Patient 1.
A female patient aged 35 years presented with a mass localized to the epigastrium, and physical examination revealed a localized, semimobile and hard lesion. CT showed a cystic lesion of 5 ! 4 cm in the left lobe of the liver, invasive to the abdominal wall ( fi g. 1 ). IHA test was positive. No pathological fi ndings were observed in other examinations. The patient was operated on under general anesthesia. The abdomen was exposed by a midline incision. After separating the lesion from the front wall of the abdomen, the peripheral area of the cyst was marked with a cauterizer ( fi g. 2 ), and the procedure was performed by inserting the RF needle into the liver tissue. Cystectomy procedure was completed by incising cauterized areas ( fi g. 3 ) . No complications were observed during the operation and for 5 months during the postoperative follow-up ( fi g. 4 ).
Patient 2. A female patient aged 55 years presented with right upper quadrant pain, and ultrasonography revealed a cystic lesion of 10 ! 8 cm in the right lobe of the liver. CT confi rmed that the lesion was a hydatid cyst. Moreover, IHA test was found to be serologically positive. No other pathological fi ndings were detected in the hematological and biochemical parameters. The patient was operated on under general anesthesia following routine preparations. Abdomen was exposed by a right subcostal incision. After the cyst content was inactivated with hypertonic saline, cystotomy was performed and the contents of the cyst were evacuated. After the system had been prepared, RF needle was inserted into the liver, passing 0.7-1 cm away from pericyst and cauterized ( fi g. 5 ). Cauterized regions were incised with a lancet and the procedure was then continued. Localization of the cyst and its impact on vascular structures were determined using intraoperative US. Since a close participation at the centromedial part of the cyst with large biliary ducts and veins was detected, the procedure was terminated as a partial pericystectomy. No complications were observed during the operation and in the 4-month postoperative period.
Discussion
Various techniques have been described for the treatment of liver hydatid cysts. Almost all such surgical techniques have the common property of inactivation and evacuation of the cyst contents. The differences between the techniques arise from the removal of cyst cavity. Along with such conservative techniques as marsupialization (external drainage), cystojejunostomy partial cystectomy + omentopexy, introfl exion, overlapping, partial cystectomy + opening to the peritoneal cavity, aggressive surgical techniques such as cystectomy, pericystectomy and hepatic resections have also been described [4, 6, 8, 9, 13, 15] .
Recently, it has also been shown that liver hydatid cysts can be successfully treated using non-invasive, percutaneous interventions and large series have been published. Of these methods, PAIR and PAI have been widely used [16, 17] .
Conservative surgical methods have both some advantages and disadvantages. The most important disadvantage of these methods is the remaining cyst material that causes problems in differential diagnosis in the postoperative follow-up. In addition, biliary leakage may also occur. Another important complication is the recurrence due to spreading of the disease during the evacuation of the cyst content [4, 12] . The disadvantages of percutaneous interventions including the anaphylaxis risk, spreading, the possibility of being infected and necessity of a very long follow-up period have always made them problematic [9, 14] .
Resective surgical methods have been considered as more extensive and aggressive surgical procedures for such a benign lesion have not been usually performed except in rare cases. But when considering all adverse effects, resective surgical interventions in the treatment of liver hydatid disease have regained popularity in recent years because of relatively easy follow-up and complete elimination of recurrence problem.
Weber et al. [18] showed that the RF energy used in the ablation of liver tumors could be used in the resection of these lesions and that the operation could be performed without bleeding and without Pringle maneuver and the operation could be completed in a shorter time. Habib et al. [19] showed that RF energy can be used for the resection of splenic mass. Based on these data, we performed an RF-assisted resective procedure in the treatment of liver hydatid disease in 2 patients. The operation was completed in both patients without any complication.
Our RF-assisted cystectomy procedure is not any different to the resective procedure performed by Weber et al. [18] in liver tumors. Liver tissue was cauterized with a RF needle at a safety distance to the cyst wall and incised without bleeding. Neither biliary leakage nor any other problems were observed during the postoperative followup period. When compared to other treatment modalities, this method has important advantages such as no need for opening cyst cavity, allowing a bloodless operation, absence of any remaining lesion and avoiding postoperative bile leakage due to the sealing provided by RF.
RF-assisted pericystectomy procedure was carried out, as in other surgical interventions, following inactiva-tion and evacuating of the cyst content. RF application in pericystectomy differs from cystectomy to some extent. In pericystectomy, a cauterization and an incision line parallel to the cyst cavity is followed. The procedure should be performed at a distance of 0.7-1 cm in order to ensure that the cyst wall is not affected by the RF energy.
Cystectomy (hepatectomy) may be preferred in small and peripherally localized cases. However, pericystectomy should be considered in cases where large-sized and centrally localized cysts require removal of a relatively large mass of liver tissue. The most important advantage of RF-assisted resection is that they do not require unnecessary removal of healthy liver. Besides, the procedure may be performed as a partial pericystectomy in major vascular formation and neighborhoods with biliary ducts, as in our case. In such a case, the biliary duct that can be opened to the cyst cavity remaining should be reviewed.
In conclusion, we suggest that both of the methods can be applied successfully in the treatment of liver hydatid cysts. These techniques will minimize the potential risk for bleeding, will decrease the spread and relevant recurrence risk as well as they will minimize biliary leakage risk and will eliminate the diffi culties for differential diagnosis since the whole lesion can be removed.
